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(54) POLISHING METHOD AND SYSTEM 
(57)Abstr3Ct 

PROBLEM TO BE SOLVED: To minimtze the lowering of a polishing rate even when the abrasive slurry is recycled, and to stably and 
efficiently execute the polishing work by storing the abrasive slurry including the oxidant at a low temprerature and heating the same to 
a predetermined temperature Just before the use. 

SOLUTION: A slurry supply unit 18 mixes the new abrasive slurry supplied from a slurry mixing unit 16 comprising a slurry supply tank 
and a pump for feeding the slurry in the tank with a recycled slurry supplied from a return unit 20, and supplies the mixed slurry to a 
ftlter unit 22. The slurry supply unit 1 8 is connected v^th a cooling device 30 for cooling the abrasive slurry in the tank for keeping the 
abrasive slurry in the slurry supply tank at a low temperature not freezing the same by the cooling device 30. The filter unit 22 filters 
the abrasive slurry just before its supplying to a CMP device body 1 2 to remove the secondarily grown abrasive grain and the 
abnormally grown abrasive grain of the slurry. The abrasive slurry after passed through the filter unit 22 is heated to a predetermined 
temperature by a heating device 32. 



3S 
*;3 



I 



^■1 



-1140 



1^ 



i^-yt-j 1 



t 



-L 

^ ^ I -« 



LEGAL STATUS 

(Date of request for examination] 

[Date of sending the examiner's decision of rejection] 



http://wwwl .ipdljpo-miti.go.jp/PA1/result/detail/main/wAAAal 4578DA41 21 1 7636P1 .htm 



Searching PAJ 

[Kind of final disposal of application other than the examiner's decision of r^ection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



2/2 ^'-v 



Copyright {CY 1998,2000 Japanese Patent Office 



CD 

CO 

Q 

a 



O 



http://www1 .ipdljpo-miti.gojp/PA1/result/detaiI/main/wAAAa1 4578DA41 21 1 7636P1.htm 



01/01/10 



THIS PAGE BUNK (uspto) 



T 1 2 3 0 



mB^mmffff <j p) 



(12) ^ ^ it ^ ^ CA) 



#132000-117636 
(P2000-117636A3 

(43)^M B ¥^12^ 4 ^25 B (2000. 4. 25) 



(BDinta.' mmn 

B2 4B 57/02 
37/00 

H 0 1 L 21/304 6 2 2 



F I 

B2 4B 57/02 
37/00 
H 0 1 L 21/304 



3C04 7 
H SCO 5 8 
6 2 2R 



m^m^ M^iscDScH OL (^10 H> 



(2i)mH»# 


lfHTlO-293427 


(71)ia«A 


000002118 










(22)mSB 


^FJSSIO^IO^ 15 B (1998. 10. 15) 




:kfmiz&W¥^mim4TS 5«33^ 








luta #1? 














































(74)«aA 


100098143 



















(54) mm<r>^m\ mm:^^mmmiy 7.7^1^ 



(57) [®ii!^3 












i 



hi 





nfz^mmr'i!>?>:Lti^mtt^m>^m i xtt2 tie 

t-r^m^mi. 2, 3j^{i4CgBtt©W^::5?£, 
«^5Clfc^i|^6Sh-r5lfARlil, 2. 3, 4Xtt5{c 

> ^ ; H?jf3;^ ^ 'J > ^ ® HulBWe 

iuiB(£tg««{ctf®^nfcSfe:^^ U-^, HutBW^^ 

<$fflt§^®Huf3Sf^;^^ 'J— ^s*b^ m^'^comm:^ 

fii ^ t c i: 5: i: ?. 5?FS :^ 7^ A o 

im^mi 0] mi5^mm^<Dmm:^^')-t^^^ti^ 




2000-1 17636 

i3«i®W^i'>^7^A„ 

m^mi 0 tsB«®5?f^->x7^Ao 
[bSariii 2] HufBSfisij«*®ii. ^mm^(Dmm^ 

BulBj8JK«iJ«^@®jiJ^©^g*. ^«'f:t>gKA5^^ 
1 0 friBffiCDSffSv-^T^Ao 

im^mi 3] BtiiB«?f®^S{c^bTi5fe^ffljPuff<&et|g 

X V U BulBW^^SC^ < i a {3mifB^ 1 tjj t) #x. 
^IS S ^Jffll#IS J: Sr SUDS ^ fe i lit 

5lt^®7, 8, 9. 10, 1 IXtt 12 tiB«®W^ 
Ao 

mUmmT. ^ 'J — ^miI3W*^m'N#ti^^J-^fc:fi^^83S3fe 
Bui35ff^^ei:HiJi3M^'^i:;^ia'gi:®PaT-^>)#^ 

HutB$ij^^«e{i. ^h^. mmm^m.\zii\^xmm\'^ 
a ButB^ 2 w t) #x.^ig^^jffli-r c i: ^i^as 1 1- 2. 

^5t?lM7, 8, 9. 10. 11, 1 2X{i 1 3(c:|B«® 
[0 0 0 1 ] 

[0 0 0 2] 



(3) 



#18 2000-1 17636 



5, CMP^M(c:*3V>Ttt. mte-rSWa/'^'V Hildas 
[0 0 0 3] ifialit*:-^ Jly^±{cJBJ5E$^^fe^MM > 

[0 0 0 4] W^X^ ';-tti«ffiT-$.S:t«), ^ffi^e^*^ 
[0 0 0 5] 

[^B^ A^d?* U J; o i: -r 5 PSl ti!e*®5ffa s^;^ 5^ a 

mmv-v A^B^F^ i:ft{c®T-r 5 1 v> d Fpgs*^$.o fco 

[0 0 0 6] *^BJH:±HB® Jl^'StttJEt^Mo^T^C^tt 

[0 0 0 7] *^B^fflftfe® ge<](i, mm^^ v—^mm 

[0 0 0 8] 

[0 0 0 9] *^B^cr)||2©^«tC^55ffli->^7^A 
tt. ^^b^JA^i^iD^ixfcSJfS:^^ 'J-^lfg-rsx^- U 
-«i^^>^ (18) i: ; U-^tj&^S'V^ (18) 

0) i: ■.{s.uumiziff^^tirzmm^^v-^. mmm 
B (1 2) izm^-t^m-m^pfj^um^r-mm-thmm 
(3 2) h ;^mm^a)mm:^^<}-^m^i^s m 
5£^©we^5';-^^^';-ttii&^>i7 (is) 
i&-rsB^^© (2 0) ^:^^iix.Tv^s. 

[0 0 10] ^^B^Citifi. 5ff^^7'J-^(£M«^ 



[0 0 1 1] ±KE®J;^'5:*^B^t*3V^-r^ <sEffl*gra^i^© 
[0012] 

Tll^E«»J^fflv^Ti^iB^^So i^iTiz^^-rmmmit. 

#;.^cjiyA±®^Jg]^ (^>y:5^7^>) SrWe-rSCMP 
2^ ^ 5^ A 3|s:^B^®S^gB<]SSl Mffl b fe t) ® T- i. . 

ffl-r- 1 S c i: (is -5 S T- v^. 
[0 0 13] 

mmm] miu:. *^B^®^i®giM«?!it<»scMP 

i^;^5^A©^<*;:^fiE?:^-ro CMPS/;^7^A 1 Ott, C 
MP^B*«:12i:. ^^^B 1 2 HUfgX^ 'J-Stt 

*&-ri.«jE£ (1 4~i sffe) mmm^:^^u-<Dm 

^lc$#-r-5^J^ (2 Offe) i:^ )S*^->y h 2 4i:Sr 
^ix.TV^S. CMP^S*«:l 2{i. ^mi^t?:^^^<Dm 

m^mm^^y ]'^m\^^xmm-t?>o mmi^mfpit. mm 

^ o 

[0 0 1 4] ^^1 6tt, ^^'j-:&ifg-rss-&^> 

i&jL-.y h 1 4A^g>et,^^ni> :x7';-;s^&nif^©fj' 
^X'm7i^m(D^^m. mmitTKm (H2O2) ^:?g-&-r 

S_o h 1 6ipt,tt*&$tifeSfmW 

e^ 5 'J -(i. ;^ V - h ^ 1; 

>i^) 1 8t:jgf)iiitiS, 

[0 0 15]-:/?. CMP^B*<*;1 2A^t,g^|±J^n5 

-yh (H^^^-^h) 2 Otc#ti^^n?.. 

h 2 4t:#t|^^?ti5:^^ U— tt. CMP^B2t:f*:l 2 ^ 

m7kicxmr^\^rzmm(Dmiii:^^'}-m. mmmmictji 




[0 0 16] — >:3.- ^y h 2 0«±. [lliR^>^^-e 

^>^20irt^-tt^ y^ov^-Sb^^^-r^y-^j^^ 

t^6 *»6 6^[illR<^><:7 2 0 l[^(^-tr^v h 

[0 0 17] [iliR^>^ 2 0 1{±^ ^1 y^Ji^^-mi 

1 :7^;i/^-4f 7 4^ctt. ffifl|^S^;^^U-^iaW2 9 
^^bT^ti^^n^o 112 y'^;i/<^-ffi7 6(i^ :7>r;i/ 

2:7^;i/^-«7 6ii. ia^2 i*/rbT>^^U-#tS& 

[0 0 1 8] lPliR<^>^ 2 0 1 ZoCD-trVlfS 
8. 4 0:6^l§S^nTV^i,o ■fe>1t3 8ti. ^D-b^ 
cOTPg-trVitT'fet). ctT^TK-feVlf 3 8JC<toT;<^ 

||2:7^;i/^— 117 6p*3cd;^^U— 
[0 0 19] y.^^)-m^^^y b 1 8(±. EI3^::^-r 

xoiz, y^'yv-mm^>^ i 8 i ^(d^>^\H(d 

U^->^^^V b 2 0:&^e)#t;|&^tl^S*;^^ V 
— ^^rS-n bT>^>f b 2 2i3#t^-r^cta 

>^rtCD>^vU-$rti#t-^fci?)a)a«^^ISl 8 3^Ci 
SbV^o y^^U-^i^^^^^ b 1 SlZit^ 

y^^';-«$&^>^ 1 8 i^(Dmmy^^')'-^^^t^ 

1 8 14iCDWS^^'J-(Z)i&S^&* 
^b^^v^ffiSi^ffi-:5c^:5^c<^ffl1-^o 5ff^y^^U-(?)Bt 
gSS^bT(is ^Jx.(i. 1 0''Cmmzm:^T^o y^'y 
U-«i^^>^l 8 lcD^^4P;^i£^bT(i. ^?1J^^^^ 5^ 

1 8 KD^mizmm^titzyr^-y^ i 8 bt^^M^^ 
^^;^S5^!)5fe^o ;=^'^u-«*&^>^ 1 8 s 

fc. MJSa+ l 8a;t»^}g|^$nTi5^. ^IS^ >^4^<?)5Jf 
g;^^ U-©iaS^mB#^^^-bTv^i)o 
[0 0 2 0] 04(i. y.^^)-m^^>^ 1 8 1(^CD5JF 
|@;^v»J-CDigjS^ 1 O^C. 2 O^^C. 30"Chbfc:®^ 




^^ia2 000-117636 

[ 0 0 2 1 ] El 5 (i. mm7^'y')'-^(DMm<t7mm& , 
lz7Mmit7m(Dmm^is,rir^ ztiizp^-oxmm 

—^mmm\^tzm^izi^\,^xi). wsi^— b^Sc^^b^ 

[0 0 2 2] 7>f b 2 2(i, CMP^M* 

it^i 2izm^^n^mm<Dmmy^'y')'-^MMiy. y^=y 

ji-^;; b 2 2$:il3ibfeW^:^^ U"-«i> iD^S 
a3 2^;: J:oTm^?^S£T-*D^^tx^o EI6ii^ CM 

p^e*<*i 2tc«i&^n^w^;^^ u-c^?asi:5ffe 

^>D^&S:^)^i^V^^^i:•W^V-b;f)5^<>^^o ^i<Df:i^. m 
^ U - ififfl a ml FiT^T^S S T ^ ^ ^ t:: ct 
t). ,Sv>W^I^-bT-WS^fT5^^*5RJt&^^^o 
[0 0 2 3] SDSt^M3 2h>^>r;i/^-^^^^ b 2 2h 

cDP^jcci. 7^)\^:f2Qtm\-y^tiXi^^. mmmwxm 

3 0°CtC*n^^n;tW^;^^U-^CMP^M*:^*:l 2 
^ !j>^ — >jx- b 2 0 :^iccr)^a»< ^o^^Ztj:^ 

1 20Jl^U^'->^^^-y b 2 0{iy^(Z)P^T-ffi^t;i^O 

y)m^^n^^o\zmwL^nx\^'^o CMP^a*i*i 

2J'(i. 7W:r2 7^^bTi$Er^ffi®;W7jc:5s#t^ 

^n^Xo\zU^X\^^o n^2 6 ati. 7Vl/:^2 St 

i; >57_>jx ^ 2 0 Sr^i^-r ^7^^ 7^>^sB^^^N-ro 

[0 0 2 4] CMP^g*<*12h. U^->:i-^vb 
2 0 h(DmiZJ,t7'i)Vy'2 8 ai^. J^^-l- b 2 4 ^CD 

mizi,±7^)\^y2 8b^&^isite>nTv^i>c cm^) 2-:? 
0D7Vb>^2 8a. 2 8h^miffimzmmmm^^^tiz 

ctoT. CMP^a*^*l 2^?>}*hB^n^M c^^u 
U7K) (Dm.m^. U^->^::i^y-b 2 OfJl^J^*-:!- 
- b 2 4{Pl|i:CDP^T«J5#X.^<i:^^C^-^TV^§o ^ 
bT. U<5^->^^^^ b 2 OtCflti^^nfc:^^ U-«±. 

n-; b 2 4t::#t?^^n^;^^U-St>'$*7X(±s FiT^(:o^ 

[0 0 2 5] U^ — >-3.- b 2 Otztt, 

g-(4^0D^>^^5^>iiJg^WiiJt-i>JtJSS+3 4ifi 
m^f^tiX\^^^o 0 7(i. 5fF^;=^5 U-it»oDiM^>fb7jc^ 

tl 2 4 0 ppm) iZTsk-to HJ: *9 0^?>^^ctatc. m 



(5) 



nm2 000-1 17636 



[0 0 2 6] *l?^s^«J^c:}3v^T{±. ^mm^<Dmm^'7 

^ o 

[0 0 2 7] ^>^;^5^>Jit^®^«MO?3fe=& 
[0 0 2 8] ^8{i. ElJc^Nbfe*SIJE^J®CMP^' 

;^7^Ai o(Dmmm(Dot>. mm^^v—<Dmm. mm 
izmr^^^(Dmm^^--r. cmp>'::^5^a i o{i3> 

hti-5> 1 7 O{c:j;oTMS0<Jt::$<Jffli^nTV'>5o =i> 
>f v-l 7 2*-^,®^=^. CMP^M*t*:l 2>{)-e.fflff 

^^SLtfWMStta 4*>?,o^l^^c:a■5v^T, >'n-;1'7'2 0 

a, 2 6. 2 7. 2 8 a. 2 8 b ^MW^iW-r-S <t ^ 
:&oTV>i)„ 3> ha — ^ 1 7 0(±. it. iSJSSt 1 8 

[0 0 2 9] iS^fC, *||3£t?y®CMPi>^7^A 1 0(3Dli; 

i*;.>ai>»\S:CMP^ffi*:<*:l 2{::d— Kt--5o c:®^. 
5Jf^;^^ ';-*^CMP^g5^f*l 2 LT 'J^J' 

— VJir:-;; h 2 0{c:#t|&^n-5i3{C. 3>hD — ^1 
7 0{C J;oT>'^;i/:/2 6 As^ij^^tlTV^So 3>hD — 
^170tt. >'Vl/:/2 8 a^raii-rShtttC. 

;i/7'2 8 b^lBi!{t--5Ci:{c:j; !3. CMP^g*<*:12 

[0 0 3 0] 'i7aiM©D— KAs^TLT. CMP^B* 

17 0tt. >'^•;l/7'2 7<&ffllB-r-i.i:|B]^{3. >'t;i/:7 2 6 
^Vm\.Xy -< h 2 2*>f>«$&^nS5?fe 

;^^'J-*CMP^B*i*:l 2{C#<. 
^yV2Z Sraji bfcfiffJg;:< V 'J -li. iDf^^S 3 2 C J; 
oTm^CDiSJg (3 0°Cajg) ST-ADlSt^nfe^t:. C 
MP^S*<*:1 2f::«$&$^ts„ 

[0 0 3 1] =i> ho-^ 1 7 OSi. ^-f ^— 17 2*^ 

*T-®P^{±. >'^;i'7'2 8 bA^IBM. >'Vl/7'2 8 aA^Wfl 
2©i5t?^^tcfflt,^e>n}t*fi7ki:5ffS^^ ')-lL(Dmy3 

ifi. cMPmm^i^i 2i^i^miii^ti^o zayrs. cm 



[0032] n>hD-^170tt. 5ffe<t^gBi(&-!p?> 
— ^<Z)B#P^Asjgilt-Si:. /Vl/7'2 8 a^lBfiib. .'^>il/ 
7^2 8b$:ra«a-rS-i:t3j;»5. C M P ^B;*:<$: 1 2 

feg^m^rnsfieffl^^i^A^^ >;-:&u<S'— >^-<y h 2 o 

{c:#<o 

[0 0 3 3] ';^->:3.-«y h 2 0T-{±. W5ijS8t3 4 

D-7 1 7 0®$iJffll{cj;-c3-r> >'>*;u:^2 0 a^MSf-Ti) 
[0 0 3 4] -m^a.-v Y 1 8 tc^^^nfeffi 

B3 ofcioTiB«^^*sfft>n^o t-jfefct.. 

B3 Oii>^^'J-#ti|&^->> h 1 8(f tiitg^tlfcW® 
^^U-^{£ig (1 0-CgS) {C^o. 
[0 0 3 5] CMP^B*f* 1 2 t^*5»tS5ff^<t^A5SI 
T-rsi:. 3> ho — ^ 1 7 0{±. yvi/r2 6S:$ijmib 
T. P'-f h 2 2*^?>«^^ns;^^ U-AS 

CMP^B*i*l 2^>'^•-1'>'^•^bT•;^ — >:3.--; h2 
OtCjgA'n^ idtCf^. ^©»s r3> hD — 5 170 
fi> W«^^^^»•i7^>'^StFCMP^B*^*l 2©i5t?^fflfc 
toCs .'N-;i/r2 7 5iaS[-r5i;|B]^t::. >'Vl/7'2 8a^ 
MtKU, ^VL'>^2 8 b^PgSJft-^o CMP 
^a*«:l 2lc:{iiSii|7kA5^Ln3i^^('x iJEJ^^lcWffl^nfe 
i^zktt. ^cr)**)^*3.^.y h 2 4{Ca|tA^nTJ^S^n 

W^#Mi^T*>?.-^B$P^{i. CMP^B*<*1 2*^5. 

[0 0 3 6] ±§3®J:at5ff«<^«Pij!&A^e.. WS;?^^ 
•J-^SfiJ«t-Sr^T-©B$r^. t-J&fct.. .'N-;i/:r2 8a 

fe*^TV^. ^©isae4i{c5ffii^B*^e.i*m^Fn5;^^ 

'J-©?iSS:ll^b. ^©l^^iK^{cS-3V%TI5^-r-5 
ClfcA^T-^S, ll^tCMP^B*i*:l 2A^i?>g^ 

i±}^ns;^^ ';-©jlK^&-b>-9-t::<t-pTSiJ«U. ^© 
ffl^i^^tao-v^T/vi/^^oSiffl^Jffli^tf d J; a t LT 

[0 0 3 7] c©wsiSj(S*^^ws>^^';-^s*«jffl-r 

S*T-©B#FJ^c^tB$^^5WS;^5 U-. ^^tl^W^StT 
^{cW^^BSU^gilSSfcS^nfeW^;:^^ U-tt. PIW 



(6) 



ii^ia2 0 00-117636 



mM^n) . 7 0%igJgAsij^_>jx- h^^LTB 
[ 0 0 3 8 1 0 9 ti. 'J >v h 1 8 T-©?^ 

aijas^ri o°cfcu> mm^m.^ 2\izx:^iivmw^^t:z 

[0 0 3 9] 09^^yf0i 0ip^>^2.i^{;r. SfgbT 

T) ^t\.. 3i^Yb7X^®^Jg{gT^W;tS-iiAs-^-^§ 
fztb-izh^. 5ff»;^^ 'J— ■43®ji^<b7j<m®jgg{ST^ 

fe. Sff^V-h®$^Yb^|g|SC^:A^pJtg^:^S. 
[0 0 4 0] 01 IJi. *IISE«^JlCJ:oT. SJf^;^^'; 
— ttJ®^><r;^7^>igS^'gabfeJS-&®W«^— h® 
*^b^^"^1-o ■T'fet)*,, 5Jf^;:<^U-cf®^></^7^> 
b g V >fiiW± fcJ®-& t ?. i: 

-r. 0i2«±s u— (f'®^5:'>i^;<7^>il 

fiS:'§ab'at>«-&®W^W— h®^-fb^mb^ Jti<0!l 
iibTffiffl^n?.. 01 l^il>-Hl 2 A-e>(»S i^t. 

®:7?As^ W^U'- h®®T^As^-?'*^icteao 

[ 0 0 4 1 ] 0 1 3 fi. y^mm^ 2 ®ii5s«»jic{^s c 

> ®jlS^fiJ«-rS?lS8t®a&SI4St3 
$>2.. T'5:t>*.^ ^2®^5S^?!|{c:i5V^T{i^ W?i;Si+4 
2^CMP^g*{*l 2®S^fcbP®ieTl3]^)i$b-tV> 

-s. ^bT. waaff-4 2ic<t-5aij^®ss«. ^j^v^;^ 

•;-5r>'Vl'y2 8 b^r^bTlK^J^-'y h 2 4{C^ 
[0 0 4 2] 

[^B^®?aS] J-:i.±aJiBJ§bfecta{c. *#6B^CJ;n«^ 
5ffS;=^^ U-^<£?Stt^T-a?gbT^^Sfc«). 



[0 0 4 3] fieffljS^!^®5ffe:^^u-t-gtns 

^M'f :t>®SJSSSiJ^b^ ^^SlJS®^^ell^ ^H-r:t 

>jijg453r^® b&i''fisw.±®^{c> ffiffl«?o^®iSffe;^ 

b ® ^ b V ^{£T l»±-r ^ i: A^tii* . 
[0ffl®ffi#:fegftBa] 

[01] 01{i. *^H^®^l®||JE«?!l{CA^A»i,CMP 

•>xt- A®^^*«fig4^^-rmBS>^D >^ ^' 0T-* s o 

[0 2] 0 2{i. HSg^J{c0^?>CMPi^::^7"A®5SP 
(U<5' — >^->^ h®Il]iR^5'>;^) O«jiS:^-r»f®0 

[0 3] 0 3H;. ||JS«?l|(C^SCMPi^:X5^A®SgP 
U— #til&^-<y ®«3i^S"s1-»f®0T-$>2.. 

[0 4] 0 4{i. if.mmmm^mm-fi>tzi^\z>&m^ 

jM^-fbTk^iftfi® ^^b S: ?^•r o 

[0 5] 0 5tt. *^Ba®j^s?&i{iB^-rsfe*e)fc^ffl$ 

[0 6] 0 6{i. *^B^®J^S4UiB^-rsfetolcffiffl^ 

— hc^fb&S^f o 
[0 7] 0 7{i. *^H^®MS^IteB^1-Sfcto{-ffiffl^ 
tl-5^^^7T-^ !3^ 5ff^;^v U— cf®ja^{b7jc^ilS® 
^<bS:^-r. 

[0 8] 0 8(i, ||i®^S£«aj{c^sCMP->;^7^A® 

[09] 09{i. mi(Dmmm<Di^m^^-t^^yx'& 

[010] 01 Ott. 0 9®y^7i:®Jt«{®fe»{c^B 
h®^'fb^^^o 

[0 1 1 ] 0 1 1 ^ 1 (Dmm.m<DWm^7r^irif^ y 
To 

[0 1 2 ] 0 1 2 tt. .0 1 1 ®y^ 7 i:®Jt^®;t««){c 

[013] 0 1 3{i. :^^BM(Dm2(DmmmizipiP^C 

10^40 CMP'>:^9-A 
1 2 CMP^M^i* 
18 'J-#tif&^--y h 

1 8 a iajSit 



(7) 



2000-1 17636 



2 0 v-^'-y^-'^h 

2 0a. 2 6. 2 7. 2 8a. 2 8b >'n*;1/7' 

2 6a 

3 0 ^&^m 
3 2 mmmm 



3 4. 4 2 m&if 
no- • • 3 > h D— ^ (sijffli^©) 

1 7 2 • • • iJ'-i' V'— 

18 1 U— tti^<5'>^ 



CEll] 



«7X 



32 



22 



/ 



27 



12- 




J t 



34 



16 



14 



T 

30 



[04] 





400 



(8) 



!^m2 0 0 0- 1 1 7 6 3 



[US] 



6000 



1B2 



ir 

H 



6000 



1 



-18a 





\ 

183 



[06] 




10 16 20 25 30 

[EI9] 



35 



3000 



C 



D 



[HIT] 




40Q 




200 



(9) 



000-1 17636 



172 , 



[EI8] 

34 



170 



-18a 



- 28 

- 27 

- 20a 

-28b 



12 



[Ell 0] 




50 J 00 150 200 

^PpI (h) 



[011] 



[0 12] 




100 



200 



(10) 



!^m2 000-1 17636 



[013] 



4 



32 22 



27 



12' 



42 28b 




^26a 



18 



18a 



i t 



28a 



20 



16 



14 



GO 



:7n> h-^—>^(Dm§ 



94 



F^ — 3C047 AA18 GG14 GG17 
la: 3C058 AA07 BA08 DA02 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 
^^ADED TEXT OR DRAWING 
^^URRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^S;l1NES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PAGE BIANK (uspto) 



